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ABSTRACT 


The four objectives addressed were the description of 
credit scoring development, the identification of management 
uses and attendant disadvantages of Scoring, an evaluation 
of the current and potential uses of scoring in banks and 
credit unions, and the determination of whether military 
servicemen are adversely affected by scoring. 

The conclusions reached were that the advantages of 
scoring appear to especially outweigh the disadvantages for 
large volume lending institutions with access to computers. 
A survey of the country's 100 largest banks and 100 largest 
federal credit unions indicated an apparent slowing of scor- 
ing growth. A sample of automobile loans of active duty 
servicemen scored on the systems of two commercial banks and 
one credit union provided limited evidence that servicemen 


peeenOt trearted™ Gfarrily by credzt scoring. 
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The growth of consumer credit has been steadily increas- 
ing since the 1920's and has shown a particular rapid increase 
since 1945. During the twenties and thirties, the purchase 
of automobiles by installments became popular. Sales Finance 
Companies sprang up and Banks began to establish large con- 
sumer loan departments. World War II caused a temporary 
lessening of consumer credit because of a lack of consumer 
goods. After the war, goods became more plentiful and sev- 
eral other factors changed. People began moving into urban 
areas, their discretionary income increased, and they began 
making increased demands for consumer goods. The stigma of 
buying on time was removed aS more and more Americans became 
interested in “buy now, pay later" plans. Manufacturers 
were quick to realize that the increased demand for consumer 
goods waS going to mean higher profits. They reacted by 
instituting wide sweeping advertising compaigns and other 
promotional techniques to insure that their products were 
known. Thus the desires of the consumer and the salesmanship 
of manufacturers combined to cause the growth of consumer 
credit. Diagram 1 tracks this growth from some $8 billion 
in 1940 to over $161 billion in 1973 (Ref. 1, Table a54|. 
This rapid growth has forced management methods to change in 
the consumer finance industry. New management techniques 
have been developed and old methods discarded. One of these 


new methods is the concept of credit scoring. 
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160 Diagram 1 
Consumer Credit Outstanding 
(non-adjusted dollars) 
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Certain aspects of credit scoring will be examined in 
this study while fulfilling four specific objectives. These 
objectives are: 

peebescribesthe deve il@pment of credzitwscoring. 

b. Identify the management uses and attendant disadvan- 
tages of scoring. 

c. Evaluate both current and potential uses of scoring 
in banks and credit unions. 

d. Determine if servicemen are adversely affected by 
Scoring. 

Part II of the study specifically addresses the first 
objective of describing the development of credit scoring. 
The authors define credit scoring and the factors that are 
involved in developing a system. The ideas that led to its 
conception and eventual growth are then explored. The sources 
of this examination included extensive library research and 
numerous field interviews with consumer credit personnel. 

Parts III and IV of the study address the second of the 
objectives, that of identifying the management uses and dis- 
advantages of credit scoring. Here again the primary sources 
of information were library research and field interviews. 

The third objective, that of evaluating the current and 
potential usage of credit scoring, is addressed in Part V. 
The authors conducted a mail survey of the 100 largest banks 
and the 100 largest federal credit unions. Questions were 
designed to determine the degree of use of scoring among 


these groups and whether evidence existed demonstrating that 





improved operations resulted from scoring. It should be 
emphasized that the authors limited their attention to bank 
and credit union use of scoring. Other users of scoring 
such aS major credit card issuers, mail-order catalog compan- 
ies, finance companies, and major retailers were not surveyed. 
The survey appears to indicate that use of credit scoring by 
banks is in a period of stagnation or perhaps decline. Be- 
cause so few credit unions were found to be esitig scoring 
it is difficult to make a statement regarding its state of 
growth within these institutions. 

The last objective, that of determining if servicemen 
are adversely affected by these credit scoring systems, is 
addressed in Part VI. A sample of good loans, bad loans, 
and turned-down loans of active duty servicemen was drawn 
from a small local credit union. This sample was then scored 
by the See of two large commercial banks and one large 
credit union. The results were analyzed to test the hypoth- 
esis that servicemen are discriminated against by credit 
scoring systems. All of the sample loans were obtained for 
sine purpose of purchasing an automobile. Automobiles now 
comprise approximately 40% of the total consumer installment 
credit outstanding. They are handled quite routinely and 
are a very profitable portion of . consumer lending institu- 
tion's loan portfolio. Different types ae loans can result 
in substantially different amounts of risk. To illustrate, 
a home improvement loan is less risky than a loan for a vaca- 


tion or car repairs. By restricting the sample to automobile 





loans these variations in risk for type of loan have been 
reduced. 

A key factor in such a sample is the definition of "bad 
loans". Bad loans in this study are defined as loans that, 
at least once during the loan period, have been 60 or more 
consecutive days late in payment. This is a rather narrow 
definition in that such loans may still be quite profitable 
for the lending institution. Part VI discusses in depth the 
definitions and the sizes of the sample loan categories. 

The results of the scoring of the good loans, bad loans, 
and turn-down loans of each of the three lending institutions 
are broken down into enlisted/officer and new car/used car 
categories. The analysis made of the results examines the 
acceptance and rejection of the good loan, bad loan, and 
turn-down portions of the sample. It also includes an over- 
all test to evaluate which system does the best job of dis- 
criminating between the good and bad loans. 

The authors then perform some sensitivity testing by 
varying the Boos allocated by the scoring systems on cer- 
tain questions identified as being possibly adverse to the 
military sere eenen Another overall test of each system's 
ability to discriminate between the good and bad loans is 
conducted with the new scoring results that do not include 
the possibly adverse questions. 

Bach of the parts of the study addresses one of the ob- 
jectives. Part VI provides limited evidence that servicemen 


ome MOE treated fairly overall by credit scoring Its@rovides 
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an indication of areas or particular questions that tend to 
lower servicemen's scores in relation to the scores of civil- 
ian counterparts. The survey discussed in Part V indicates 
an apparent slowing of scoring growth among banks. The con- 
clusions reached in Part II of the study indicated that the 
processing of large volume loan transactions has been consid-~ 
erably eased in terms of time and expense by the advent of 
the computer. The advantages of the uses of credit scoring 
would appear from Parts III and IV to outweigh the disadvan- 
tages for institutions handling an increasingly larger volume 
of consumer loans. 


a 


ii. gobo LORY SOF CREDIT SCORING 


A. WHAT IS CREDIT SCORING? 

Credit scoring is a numerical method that quantifies the 
characteristics of loan applicants. Personal factors such 
aS age, occupation, salary, previous credit dealings, along 
with other information appearing on the normal loan applica- 
tion.are weighed and assigned points based primarily on loan 
repayment history experienced by the lending institution. 
The points are added and a single numerical value is deter-- 
mined. An example of a typical score sheet is provided in 
Appendix A. From the single numerical value the loan officer 
Gan make, one of the following decisionse a) grant the loan 
with no further investigation, b) request further information, 
or c) turn down the loan. This chain of events is illus- 


trated in the following diagram. 
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Diagram 2 


By use of a scoring system loan personnel are better able 
to identify certain types of borrowers who are likely to be- 
come future collection problems. These people are normally 
turned down without further investigation. The system also 
attempts to identify those potential borrowers with outstand- 
gag Credit characteristics. These people are normally granted 
loans with the bare minimum of further investigation (l.e., 
verify address and employment). Finally, the scoring system 
identifies people with those characteristics good enough to 
pass the scoring criteria but who do not have high enough 
scores to be granted loans with minimum investigations. This 
category of applicant can be further investigated by normal 
enedit investigative methods such as contacting the local 
credit bureau for a credit report. It should be pointed out 
that scoring systems normally permit loan officers to occa- 
Sionally override the score and grant credit to applicants 
with failing scores and refuse credit to applicants with high 


scores. Such action usually requires written justification. 





Boe DEVELOPING A SYSTEM 
in, “General 

There are a number of statistical techniques that 
can be used to develop a credit scoring system. Systems have 
been devised through the use of multiple regression analysis, 
discriminant analysis, and Bayesian theory. Regardless of 
which method is used some combination of the following seven 
steps is normally followed: 

a. Based on his judgment and experience, have a’ 
credit man list those characteristics of a credit applicant 
that mis;sht be relevant to a decision. 

b. Have the credit man set forth an unambiguous 
definition of a good account and a bad account. 

c. Select a statistical sample of good accounts and 
bad accounts. 

dad. Pull information relating to sample accounts 
from the file. 

ee Through statistical techniques screen out non- 
discriminating characteristics of sample information. Use 
rose characteristics that discriminate to develop a risk 
index by assigning weights to each characteristic. 

f. Determine discriminating ability of the index 
for a sample of good and bad accounts. This can be done by 
actually scoring some good and bad Let antts and then tabula- 
ting the results. An example of a risk index with an actual 
eabULaeaOn Of goodvand bad accounts follows. (The imdex 


along with a thorough discussion of developing a scoring 
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system, appeared in a 1966 article in Credit World by G. J. 


Glasser fRef. Danes 


Bad Good 

"Value of Index Accounts Accounts Total 
TLS lS he, 6 ib i 
PAU AS he, 22 JL 33 
SiS Sa, 20 20 40 
40-49.9 18 46 64 
D0=59Re 10 84 94 
60-697 9 129 isis 
70 and over mei 61 64 
88 Bow 440" 

g. Determine cutoff score rejection criteria on such 


bases as the average cost of accepting a bad account, the 
@pportunity loss of rejecting a good account, and the rela- 
tive frequency with which potentially bad accounts apply for 
loans. 

The cutoff score is determined by finding the bad 
account eeanenaality where a decision-maker is indifferent to 
either granting a loan or turning it down. Cohen and Hammer 
[Ref. 3, p. 149] provide the following method for finding 
the indifference probability. Let p = probability of bad 
accommt, R = average return on good account, and L = avewage 
loss on bad account. Then at the indifference probability, 
pL = (l-p)R which reduces to p = R/(L+R). It should be 
pointed out that it is normally not an easy matter to deter- 


mine the average loss or average return. Only by having 
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cost accounting procedures that report costs at a level of 
Metail precise enough™to include™the” expenses of writing 
delinquency letters, making phone calls on delinquent ac- 
counts, identifying collection expenses, etc., can an accurate 
determination of average return and average loss be made. 

To illustrate the use of the formulas, suppose that 


the average return on a good account was $20 and the average 


loss on a bad account was $180. Solving for p we get: 
p = R/(L+R), 
p = 20/(180 + 20), 
p = 20/200, which reduces to 


Big 


P 


Hence the cutoff score would be that score where the prob- 
ability of receiving a bad account was .1l. In the above 
table the cutoff score would be between index value 50-69.9. 
This is true since 10/94 (probability of bad account in 50- 
59.9 range) equals .106 and 9/138 (probability of bad account 
er © OG O99 range) eCuals. Ger” Tnerpoint p =".)b Wsuclearly 


somewhere between .065 and .106. 


2. Wequaremcmes fOr an crPreetive’syoeem 


Besides being able to discriminate between potential 
good and bad accounts, a scoring system must have other attri- 
butes in order to be effective. The system must be capable 
of being eaSily updated and ter be simple enough for opera- 
ting personnel to understand. It should be able to provide 
management with controls over branches and other organiza- 
tional sub-units. Finally, the system should provide an 
early warning of the accounts likely to become delinquent. 
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Because installing a credit scoring system is not an 
easy matter, a large number of users have management consult- 
ing firms develop and install their systems. 

3. Obstacles in introduction 

Large changes in day-to-day business operations such 
as going from a primarily subjective evaluation of credit 
risks to the more objective evaluation through credit scoring 
are not implemented without overcoming obstacles. Getting 
management to try credit scoring 1s sometimes hard. Once 
Management gives approval, other obstacles are encountered 
in actual installation of a system. 

Management initially may be of the opinion that in- 
stalling a system will upset morale and that the credit staff 
may see the system as a threat to their job security. Al- 
though it is true that morale may suffer at the outset, ex- 
perience has shown that after credit personnel become familiar 
with scoring technigues, they eventually consider these tech- 
nigues as additional tools to assist them in their work. 

The beliet that the system is too complex for the 
credit Staff to handle and that additional time and expense 
will be required is often voiced by management. It has been 
generally shown however that scoring is simple and can save 
time and expense. A more thorough discussion of the benefits 
and weakness of scoring appears in Parts rt and IV of this 
study. 

4. Cost 
Having a credit scoring system installed normally 


costs somewhere between $3,500 and $50,000 according to a 
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1969 National Retail Furniture Association report JRef. Al. 
Current information provided to the authors by a consulting 
firm prominent in the credit scoring field indicated that 
the installation costs of most of the systems they installed 
were in the $20,000 to $30,000 range. 

While the installation charges may appear insignifi- 
Same to the large firm, the small firm may view them as pro- 
hibitive. The large firm may be able to quickly recoup the 
charges by increased efficiency in their operations (e.g., 
loan officers may be able to process more loans each day 
credit bureau costs may be reduced, etc.). It may take a 
much longer time for the small firm to recoup its installa- 
tion charges due to their limited volume of credit transac- 
tions. It would appear that scoring is not necessarily a 


good idea for firms of all sizes. 


C. CONCEPTION AND GROWTH 

Credit scoring is not a new concept. Aithough it is true 
that scoring has been extensively used only recently, its 
roots go back more than thirty years. The first published 
study dealing with this concept was by David Durand in 1941 
[Ref. Sle: Durand analyzed hundreds of both good and bad 
loans from the files of commercial banks, finance companies, 
and industrial banking institutions. Through the use of 
discriminant analysis he developed weighting factors for these 
accounts and was able to predict good and bad payment results. 
In 1949 Wolbers did a study of a branch of a nationwide de- 


@ectment store [Ref. 6/ . He was able to show that credit 
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losses could be reduced Significantly with little loss in 
sales volume. Reduction of credit losses by 20 percent with 
one 1 percent loss of sales volume was shown by McGrath in 
i60ewhenshe did»ea study foxsanmesautomobile dealer [Ref. 7) 
In the 1960's interest in Scoring became widespread in 
the credit industry. This was evidenced by articles appear- 
ing in credit and banking periodicals and credit scoring 
systems becoming common place techniques in lending institu- 
tions. System usage spread from nationwide consumer finance 
companies to nationwide department stores, and finally to 
banks. Additionally, major oil companies began using these 
systems as did catalog sales companies. During the 1960's 
management consulting firms became interested in credit scor- 
ing and there are now a number of firms that actively seek 


clients desiring credit scoring systems. 


D. REASONS FOR GROWTH 

Credit scoring, like many other modern management science 
techniques, has grown primarily because of the increasingly 
recent widespread usage of computers. Such concepts as 
multiple regression analysis and discriminate analysis can 
easily be used to determine scoring weights through use of 
computers. It was not feasible to apply such techniques be- 
fore the computer was introduced. The computer additionally 
can provide a wide variety of management reports resulting 
from credit scoring that would otherwise be too costly and 


time consuming. 
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Scoring has also grown because larger credit institutions 
have had to become increasingly more impersonal in their 
dealings with their customers. The impersonal relationship 
has been caused by the tremendous growth in the volume of 
credit and the high cost of administering a credit operation. 
To illustrate, major oil dealers and sales catalog companies 
both extend credit based on applications sent by mail. It 
7S possible, and very gemeen theycase, that credit is extended 
without the customer and a representative of the firm ever 
engaging in face-to-face conversation. Banks have relation- 
ships with firms such as auto dealers and furniture and 
appliance stores in which they purchase sales contracts of 
customers who will probably never set foot inside the bank. 
Evidently it is either no longer possible, nor necessarily 
cost-effective for a credit officer to always size up the 
credit applicant through a personal interview. Scoring can 
assist credit granters in making decisions where no interview 
1s possible since the concept is designed to use only the 
limited information appearing on a properly-filled-in credit 
application blank. 

Nettie acts expenses connected with operating a credit 
organization have been rising. Salaries, rent, telephone 
expenses, and other costs have increased at such a rate as 
to necessitate economies in other parts of the credit opera- 
tion in order to maintain the same profit margins. Scoring 
has been shown»to reduce personnel costs, credit bureau ex- 


penses, and other administrative costs. A more thorough 
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examination of these savings is presented in Part III of this 
study. 

In summary, the trend of impersonal business relation- 
ships coupled with the high cost of administering a credit 
operation has made credit scoring a concept that would appear 


to have potential for a promising future. 


IIIT. MANAGEMENT USES OF CREDIT SCORING 


A. GENERAL 

One of the strongest features of credit scoring systems 
Poche Lace that multiple management uses can be made from 
them. Not only are potentially good applicants selected and 
potentially bad risks rejected through scoring but the sys- 
tem also provides managers with data that can be used in 
other parts of the business. This study groups the manage- 
ment uses into six categories. In a discussion of these six 
categories scoring 1S examined as a decision-making tool, in 
Sucadit COnteYrol, Im portfolio analysis, in training, in maz— 


keting, and in minor roles of a general nature. 


B. DECISION-MAKING TOOL 

Credit scoring is used by some firms as primarily a aeeie 
Sion-making tool. To ‘tii hocatescteey decisions on whether or 
not to grant credit can be made based on a credit score. 
Further, scoring can be used to set time and dollar ceiling 
limits for credit cards, determine the amount of deposit re- 


quired for establishing a home utility account, determine 
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credit investigation depth, determine the level at which credqd- 
it decisions are made, and can be used to determine collec- 
pyom action for delinquent accounts. 

me Creat AUtMorl ZaciLoOn 

The most widespread use of scoring is in the area of 
making decisions regarding the granting of credit. Using a 
score aS a guide, a loan officer can easily weigh the risk 
connected with the transaction and quickly make a decision. 
This decision will hopefully result in the lending institu- 
tion accepting that mix of applicants which maximize the 
meen S profit. 

The credit manager has a trade off problem when mak- 
ing decisions regarding granting of credit. First of all, 
he does not want to authorize credit to those applicants 
likely to either default on their loans or will prove to be 
sO expensive to administer that no profit will be made from 
the transaction. Additionally, he does not want to refuse 
credit to those applicants likely to be good risks and from 
whom a profit can be made. Hence, if the credit manager sets 
his eet: standards too loose, bad risks will be granted 
loans. By the same token, if he sets his standards too tight, 
good business will be turned away. 

Evidence has been gathered that substantiates the 
claim that scoring can reduce write-offs without adversely 
affecting total business volume. The National Retail Furni- 
ture Association (NRFA) special report on credit scoring 


previously cited indicated that several large furniture 
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chains had reduced bad debt write-offs through scoring [Re€. 
af. One of the firms was California based and reduced bad 
debt losses by one-half while reducing repossessions by 25-30 
percent between 1960-1969. This was done in spite of the 
constants fhuctuationwof peoplewmoving inwand out of Califernia 
and loose bankruptcy laws. No information regarding the 
affect on total volume was —_— In this same NRFA report, 
the controller of a midwestern furniture company reported 
that his firm had, in a 12 month period, reduced write-offs 
from $40,000 per year to $20,000 per year with a 1% drop in 
volume, by installing a credit scoring system. He emphasized 
telnet ee a $20,000 profit increase takes $400,000 in 
additional sales, assuming 5% return on net sales. Reducing 
the write-offs was probably a much easier task than promoting 
$400,000 in additional sales. 

The American Investment Company, a nationwide finance 
company operating from over 800 offices, reported a reduction 
in write-off expense after instituting their scoring system 
[Ref. 8) . They reported that at the same time industry write- 
off rates were rising, they had lowered their 1970 write-off 
figure by 20.2 percent when compared with their past rates. 
The write-off expenses were decreased during a period when 
AIC was growing in volume. This would appear to indicate 
iat chemnedwchvonwinuwrete-offvcostsmdid not Gceusmat the 
expense ofstotal loan doblar vobume. 

The survey conducted as part of this study indicated 


that write-off expenses can be reduced through scoring. 
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Thirty-seven percent of the banks and two of five credit 
unions responding to the survey indicated that they had shown 
an improved loss ratio after instituting a scoring system. 

As a decision-making tool scoring can also be used 
to increase total business volume. It does this by accepting 
a number of potentially good customers who would have been 
denied credit under past systems. Like most people, credit 
Sieicers havewithelrepersonalwprejudices and these pregudices 
aaeenercsulteangdenyangeeredrteto potential ~goodycustomesxs. 
To illustrate, there was a recent case where a new credit 
manager, assigned to the Las Vegas district of a national de- 
partment store raised the store's rejection rate because he 
frequently denied credit to employees of the gambling industry 
because of their occupation. Later when a scoring system was 
installed, it was shown that employees of the gambling indus- 
try were among the best credit risks. This example, borrowed 
from a 1969 Stores magazine article by Presby and Simon, 

[Ref. 9], demonstrates what can happen when decisions are 
made based on Se preconceived notions. 

To summarize, credit scoring when properly used, can 
eliminate a significant number of potential write-offs with- 
out adversely affecting total business volume. This is be- 
cause scoring not only identifies potential poor risks, m" 
also identifies potential good risks who may have been denied 
credit under other methods of credit decision-making. 

2 ge CEGga t. Ceagleing 
The. uniform setting of both credit .dolbar. lLimmeseand 


time limits for repayment can be accomplished through scoring 
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use. The credit score indicates the relative amount of risk 
associated with a particular applicant as determined by the 
firm's history of prior customers with similar characteris- 
tics. Without scoring retailing firms frequently are overly 
conservative when initially authorizing credit, and tend to 
make the initial ceiling very low. This conservatism can 
result in lost sales. Sometimes the amount of the proposed 
transaction actually sets the credit limit. In eae case a 
higher risk applicant is less likely to have a sufficient 
downpayment and may end up with a higher credit limit than 

a lower risk applicant. 

A credit aecrine system can provide a scale of credit 
risk from which credit limits can be assigned. Thus, the 
retailer is provided a standard from which to judge if the 
value of a particular transaction exceeds an applicant's 
ability to pay. He can also encourage sales by assigning 
low risk applicants high credit limits. Once the system is 
established new customers can easily be assigned credit ceil- 
ings. Later their payment records can be reviewed and the 
“Se adjusted based on actual payment performance. 

Scoring can also be used in determining time limits 
for credit cards. Those applicants with high scores can be 
issued the cards for extended periods of time, while marginal 
risks with low scores can be issued cards Boe more restric- 
tive periods. 

Another potential use of scoring in the area of de- 


cision-making is that of using scoring for determining amounts 


24 





of deposit for utility companies. Companies may not find it 
necessary for high scoring applicants to make deposits since 
little risk to the company is involved with this category of 
customer. 
Se ese ent wot Tnyeostigation 

Decisions regarding the extent of credit investiga- 
tion required for applicants can be made through the use of 
scoring. Both outside credit bureau expenses and local in- 
vestigation expenses are Significant in most consumer credit 
operations. A concept that uses two cutoff scores can be 
used in determining the degree of: credit investigation. 
Applicants scoring less than the low cutoff score are refused 
credit with no investigation while applicants scoring above 
the high cutoff score are granted credit after a minimum in- 
vestigation such as a phone call verifying employment. Those 
applicants scoring between the low and high cutoff scores 
are investigated in whatever detail necessary when using 
this arrangement. 

The extent of investigation can be a dynamic variable. 
There is a constant danger that once the borrowing public 
finds out that certain answers to questions mean the differ- 
ance between receiving or not receiving credit, they may learn 
to lie intelligently on the credit application. This would 
result in applicants receiving credit ENGR ehey would not 
roaveewarranted if theyshad bee tyuthiul 

The problem of fraudulent application blanks with the 


likely increase in write-offs that would follow, is a matter 
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that must be considered before lessening the depth of credit 
investigations. 

Several examples of saving investigation costs when 
using scoring can be given. Presby and Simon reported an 
elimination of one-half of the credit bureau costs of a large 
high-style department store in New York City after scoring 
had been implemented /Ref. oye The savings resulted from 
Bomng better criteria that was gained through scoring to 
determine investigation requirements. 

The American Investment Company reported that they 
estimated «n annual savings of up to 125,000 hours in local 
investigation time after implementing scoring while the Na- 
tional Retail Furniture Association Special Report previously 
cited reported that one furniture finance company reduced 
credit bureau expenses by $60,000 annually after implementing 
scoring [Refs. LO 4]. 

Along with expense, credit processing time can also 
be reduced through scoring. Customers making large purchases 
such as TV sets or automobiles do not want to have to wait 
egeral days for credit approval. Processing time could be 
dramatically improved if a system could be devised that pao — 
vided for near instant credit approval ina large percentage 
of cases. Obviously no system can be devised that will accept 
peereject i nstantly allepotential bomrowers. Bt gistteisgpos- 
Sible to quickly isolate a good percentage of potential bor- 
rowers into two categories of good and bad risks where credit 


can be almost instantly granted or turned down. 
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The reduction of credit processing time is a major 
selling point of credit scoring and evidence exists that time 
has been reduced by scoring. For example, Boggess in a 1967 
Harvard Business Review article reported that with a scoring 
system he examined that the average credit approval cycle 
time had been reduced from a week to 24 hours ret. 11}. 

In summary, one of the consequences of credit scor- 
ing is the reduction of credit investigation costs and time. 
This is accomplished by being more selective in asking for 
credit bureau information and by streamlining local credit 
approval perocesses. 

4, Lower Level Decisions 

Scoring can permit credit decisions to be made at 
lower levels in the organization. An experienced credit 
analyst's time is important and must be used efficiently. 
Besides making decisions regarding the granting of credit 
the analyst is also concerned with the examination of mar- 
ginal accounts, with business and sales calls, and perform- 
ing other managerial duties. Credit scoring frees the 
mpeakyst from much of the time-consuming work of examining 
loan applications since a good percentage of the applications 
can be either turned down or approved by lower level person- 
nel. AS previously pointed out, the low scoring applicant 
can be refused credit based on his score. At the same time 
the high scoring applicant can be granted credit after a 
phone call verifying employment. Since these two categories 


of applicants can make up as much as 20-30 percent of customers, 
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the elimination of the need for an experienced analyst to 
examine their applications closely is of major consequence. 
ber SCOMmmlec rion Birort 

No matter how hard management may try, they will 
never completely eliminate delinquencies or write-offs. 

Since these two sore spots will continue to be a part of the 
credit business for the foreseeable future, a continued at- 
tempt must be made to identify potential delinquencies and 
write-offs early, and then select the proper collection ac- 
tivity for each case. 

Credit scoring can be used both for the early identi- 
fication Of High potential lesées, awd thesselection of the 
best collection activity. Since those loans with the lowest 
scores are the most likely to be potential problems, they 
should receive the most attention in their early payment 
stages. dame sort of automatic review of low score credit 
transactions during the early payment stage can be made since 
scoring readily identifies these accounts. 

If a loan is delinquent enough to be sent to the 
collection département, wwe tact that te has a score wail 
give the collection manager some idea of what collection pro- 
cedure he should use. Those delinquent accounts with high 
scores would normally get aweeeesiic nudge in tle? 1 nicer eot— 
lection effort while those accounts aia low scores may re- 
Gguire strong collection efforts from the outset. Obviously 
the score alone cannot direct collection efforts, but the 
score coupled with the manager's judgment should prove to be 


effective. 
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fe would” follow thas scoring can help»avoid the ill 
fFeeting”*oOf*top"quality customers who are often victims of 
overly intensive collection efforts when they are only slight- 
ey delanquent. 

The use of credit scoring for determining collection 
effort has wide usage. Banks, credit unions, finance com- 
panies, and other lending institutions have indicated that 


they use scoring for this purpose. 


oe. CREDIT CONTROL 

Credit scoring can pay important dividends in the area 
of credit control. Through scoring management can adjust 
credit tightness in a uniform manner, establish credit lim- 
its, exercise control over branch offices, appraise loan 
personnel performance and monitor dealer relationships. 

The general arguments that uniformity and strict control 
may not always be desirable management objectives will not 
be addressed at any length in this paper. The degree of con- 
trol that individual organizations wish to establish may vary 
feem very strict to laissez faire. Regardless of what sort 
of control standards are evident, scoring provides manage- 
ment with at least the option of having degrees of strict- 
ness in their controls. 

eC reunite mlcgiheness 

A problem constantly facing credit managers is that 

of adjusting credit tightness. There are times when manage- 
ment wishes to make credit more difficult and there are times 


when easy credit is desired. How does management convey its 
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wishes to loan officers in these situations? Simply telling 
loan personnel that credit should be loosened or tightened 
leaves the interpretation of this desire open to each indi- 
vadwal loan officer. 

Those firms which have a credit scoring system in- 
stalled can easily and uniformly regulate credit tightness. 
When management desires to tighten credit, the cutoff score 
can be raised. By the same token, when credit should be 
eased the score can be lowered. By use of scoring, credit 
tightness is not only uniformly adjusted it is adjusted ina 
manner that insures that the firm continues to maximize prof- 
it. This is true because when the score is lowered only the 
best of the former bad risks are given credit. By the same 
token when the score is raised only the worst of the former 
good risks are denied credit. 

2. Branch Offices 

Communicating changes in credit policy to branch of- 
fices is normally a difficult task for headgquarter's manage- 
ment to eeenanNe. The phrases "tighten up on credit", 
"loosen credit", "too many marginal loans are being granted", 
mean different things to different people. Instructions such 
as “lower the cutoff score from 30 to 28", "raise the cutoff 
scome from 25 “to 27", “your average score per dollar loaned 
last month decreased from 28.6 to 28.2", — a lot more mean- 
ingful and will stand a good chance of being interpreted uni- 
formly in the field. Lowering a cutoff score from 30 to 28 


Or raising a cutoff score from 25 to 27 means the same thing 
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to each branch manager. Likewise telling a branch manager 
Eat he 316 leaning out money to.more risky applicants than 
before is easily communicated by telling him that his average 
score per dollar loaned has decreased. Uniform understanding 
of instructions coming from headquarters is essential in 
large lending operations with many branches involved. 

The easing of credit restrictions at one branch and 
the raising of restrictions at another branch is sometimes 
desired. For example, when write-offs are high in a branch, 
management may want to raise the cutoff score while in those 
Gases when wrate-offs, are below average, and.loan volume is 
low in relation to potential, the cutoff score should perhaps 
be lowered. Scoring provides for easy communication of such 
changes from head offices to the various branches concerned. 

Several examples of scoring being used in branch con- 
trol operations can be given. The First Pennsylvania Banking 
and Trust Company reported favorable results in this area. 
Scoring was providing management with reports that gave de- 
tailed information covering the overall performance of every 
office, every region, and every individual branch lending 
officer [Refs. 12, 13]. 

Thewapplieativon of,.scoring fox branch eentrol in 
multi-branch furniture chain operations has been reported 
/Ref. aj. Scoring appeared to be an answer to the problem 
of delegation ofgauthonity .foruonenbiengucnedit sand setimung 


mimes; waceording to thevréport. 
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3. Performance Appraisal 


Evaluating the performance of individual loan officers 
is at times a difficult thing. Should they be measured on 
the basis of the number of bad loans they approved? The prof- 
it they generated for the firm? Their total loan dollar 
value? All these measures have problems associated with them. 
If a loan officer is criticized for the number of bad loans 
he grants, he may become overly conservative. If he is graded 
based on the total profit he generates, those loan officers. 
at the best offices will receive higher marks than those at 
the poorer offices. Finally, if he is graded on the basis 
of total dollar value of loans granted he may be prone to 
accept too many poor risks. 

Through credit scoring some of the above problems 
can be overcome because scoring helps in isolating bad credit 
decisions. When loans go bad where the applicant clearly 
had a passing score, the loan officer should ordinarily not 
be criticized. On the other hand when loans go bad on appli- 
cants, who in ee of failing scores were granted loans, 
criticism is often appropriate. As was previously pointed 
out, most scoring systems provide for granting credit to 
applicants with failing scores and turning down of credit to 
applicants with passing scores, but only with some written 
puSt 1 fa cation. 

It can be seen that by reviewing the written jj etsieaa— 
cation offered by loan officers a manager can get some feel- 


ing regarding their performance. In short, he can tell which 
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Heem Officer is wsing the right reasons for turmaing down or 
oorevimg loans@that goweounter towthe scormmg system. 

When First Pennsylvania Banking and Trust Company 
first implemented credit scoring some surprising early results 
were seen [Ref. 13]. First Pennsylvania's first delinguency 
report under credit scoring indicated a total of 16 past due 
accounts and that five of the 16 accounts had been approved 
Mmasede same Mean efficer. @omake matters worsewallefive 
had been approved despite failing scores. Examples such as. 
the above readily demonstrate the value of credit scoring 
and its associated reports in highlighting unsatisfactory 
performance. 

4. “DealerwRebationships 

It 1S common practice today for sales finance com- 
panies and banks to have relationships with such organizations 
as automobile dealerships and furniture stores in which the 
lending institution buy sales contracts from the retailer. 
Loans under this form of operation are called indirect loans. 
The relationship _—: as follows. A customer buys a product 
such as a car and desires financing. The auto dealership 
has the customer apply for credit by filling out a credit 
application and by completing a sales contract. The sales 
contract is subsequently sold to a sales finance company 
such as the General Motors Acceptance Corporation Ge tO a 
Poms; «6 The’ sales finance company or bank has previously agweed 
to buy all dealer paper under certain conditions. The cus- 


tomer is then sent a payment book, the lending institution 
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Stems Up title to the auto, and the customer sénds in payments 
to the bank or finance company, not to the dealer. In most 
cases the lending institution never sees the applicant in 
person and for that reason no credit interview is performed 
by the lending institution. 

Credit scoring can be very helpful in the dealer re- 
lationship area. Since no interview is performed, and since 
the sales contracts are many in number and are handled on an 
assembly line basis, credit scoring has obvious benefits. 
Loans can quickly be scored and can be acted on without inter- 
view. Adcitionally, costs are reduced since decisions are 
made on the basis of a score computed by a low-salaried clerk. 
High level management action is required only in non-routine 
cases. 

The actual granting of the loan is not the only area 
in the dealership operation where credit scoring is appli- 
Gable. Better control over the dealer can be had through 
scoring by raising the cutoff score for those dealers who 
have high delinquency rates, and by lowering the score for 
low delinquency dealers. It was often difficult to make a 
decision regarding discarding a dealer when experience indi- 
cated a continuing high delinquency rate. Often the dealer 
was discarded too early after his delinquency rate became 
unsatisfactory. A better decision than dropping the dealer 
would be to raise his cutoff score gradually until satisfac- 
tory delinquency rates are reached. If problems continue, 


then clearly the dealer would have to be dropped. 
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To summarize, dealer control iS an area where scor- 
imgwcansbesusedsto produce significant resultsw= Dealer per~ 
formance can be easily monitored and prompt action can be 
taken where warranted. Control of this nature is not readily 


available without scoring. 


D. PORTFOLIO ANALYSIS 

The quality of a lending institution's consumer loan 
PoretrOllio 1ssconstantly changing. The change is difficult 
to analyze inasmuch as thousands of loans are involved and 
there is often no provision for measuring the changing degree 
ee cel for the max of loans. 

By scoring and assigning a single numerical figure to 
each loan, the current quality of the portfolio can be ap- 
PEeaised. it can be appraised by month, by branch, by geo- 
graphic area, or by total portfolio. One can, for example, 
compute the average dollar score for loans in total. It is 
important to note that the average score per applicant is 
mee a good "measure of portfolio quality since applicants 
borrow different sums of money. A simple example provided 
by Johnson in Ref. 14 will illustrate the difference between 


the average dollar score and the average applicant score. 


Applicant Score Loan 
Ne. 1 90 $1,000 
Nom 2 60 $2,000 

Average score per applicant: 75 
AVEGAGe sSCOre pel dolla; 70 
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As can be seen from the above illustration, although each 
pepisicant averagedwaescoresof 75 (1250/2 = 75) the average 
dollar score was only 70,{(90 x 1000) + (60 x 2000)} + 3000 = 
mO . 

Tf the average score in the above example later dropped 
from 70 to 65 for example, an indication of lower quality 
Means being accepted would be apparent. By the same token 
if the average score showed a Significant increase, it would 
indicate that loan personnel were getting overly conservative. 
The factor of money availability must be examined also when 
evaluating the change in average score per dollar. Obviously 
an increase in score per dollar could be due to the non- 
availability of money to loan, and not due to conservative 
eaetion on the part of individual loan officers. 

Without credit scoring Me eenene ha little basis for 
evaluating the guality of a loan portfolio. Loss ratios 
show some indication of quality, but this information is 
normally after the fact, and does not show current guality. 

To further amplify this point an example can be given. 
Ee DOSe a customer who eventually ends up as a write-off 
mcelvyes a loan on 1 Janwary in spite of having a low score. 
By 31 January his score's adverse affect on the loan port- 
folio quality is already evident since the score and dollars 
loaned are now part of the amounts being used to compute the 
Emerage score per-dollar loaned: "Without scoring no affect 
on portfolio quality would be shown until an actual loss was 


recorded on the lending institution's records which would 
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Smee, Occur after a considerable time period had elapsed. 
iicmmayebe. twoeor thee yearsein the future depending .on 
when the customer stopped paying and the length of time col- 


lection efforts were being made. 


E. TRAINING 

Credit scoring can be very useful in training new loan 
personnel. The score card itself has useful information 
Since it points out the important characteristics of credit 
applicants, gives the relative weights of the characteris- 
tics, and indicates total criteria needed in order to quali- 
fy for credit. During the training period a trainee's deci- 
Sion made without benefit of a score card can be compared 
with results of a scored application. In those instances 
where the trainee made a poor decision, the score card quickly 
points out the reasons for the poor decision. 

Several institutions have reported using scoring as a 
training aid. Both the First Pennsylvania Banking and Trust 
Company and the First National Bank, Boston, Mass. are among 


those using scoring in their training programs [Refs. ee 


15/. 


F. MARKETING 

Marketing efforts by lending institutions are both anse1— 
tant and costly. New business is constantly being sought 
through newspaper ads, TV commercials, direct letter writing, 
etc. Having marketing information available on present and 


past customers can be helpful in a marketing effort. Credit 


3] 


scoring, especially when used with electronic data process- 
ing equipment, can easily provide profiles on present and 
past customers since the answers to guestions on the loan 
application give important personal characteristics. For 
example, when sending direct advertisements to customers 
maeough the mail it is desirable at times to contact only 
certain categories of customers such as only low risks, only 
meme owners, only married men under 30, only people in cer- 
mai OCCUpations, etc. If the information that is scored is 
made part of a data base, one can see where it is a simple 
matter to extract marketing information from the data base 
when needed. 

Scoring can be used to develop new markets. A bank may 
be experiencing a large number of turndowns and low loan vol- 
ume in certain geographical areas. This could indicate a 
deficiency in the scoring system for the people located in 
these areas. One of the possibilities for increasing the 
bank's share of the market without making specific changes 
to the scoring system is to lower the cutoff score at the 
niches involved. Hopefully, the long run effects of repeat 
business from good customers gained, will offset short term 
losses incurred from acceptance of the higher risk applicants. 

Evidence of firms using scoring as a marketing aid exists. 
The American Investment Company uses seienee in a marketing 
sense by encouraging their loan personnel to make larger 
loans to low risk applicants [Ref. 8}. The First Pennsylvania 


Bank and Trust Co. has used scoring in their marketing program 
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by soliciting business from past customers who were low risks 


[Ref. Ley 


G. MINOR USES 

There are several minor uses of scoring that for the sake 
of completeness should be discussed. Scoring can insure that 
application blanks are fully completed, can make it easier 
to predict losses, and can be used as an explanation for 
refusing credit. 

me comeretea Bilanks 

Credit scoring has been shown to assist management 

in insuring that credit applications are fully completed. 
It has been shown that many application forms at lending in- 
stitutions using non-scoring credit decision-making methods 
fee NOt Lully filled out. Often missing information is ig- 
nored since it is not absolutely essential for decision- 
making. Past studies have shown that applications for loans 
that are granted and subsequently written off have a higher 
tendency to be incomplete than do applications for loans that 
are granted and repaid [Ref. 16]. This 1S probably due to 
the fact that in the case of the write-off, the loan officer 
made his decision with incomplete information because the 
applicant either intentionally or unintentionally left out 
unfavorable data. Scoring eliminates the problem of incom- 
pleteness because it is normally not possible to compute a 


score with missing key information. 
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2. F*Q-edrerion of Losses 

Tt has been shown that scoring can make it easier for 
management to predict losses. This is because scoring sta- 
bilizes the loan portfolio by not allowing periodic increases 
in bad loans. Additionally, scoring gives management quanti- 
tative data for predicting losses by measuring the risk asso- 
ciated with each dollar in the loan portfolio. These authors, 
while doing the research for this paper, were shown reports 
of detailed loss predictions made by a large commercial bank 
through the use of scoring. Management personnel at the bank 
reporte¢e that the ability to predict losses was an extremely 
valuable by-product of credit scoring. No evidence verify- 
ing the accuracy of the predictions was presented by the 
bank. 

So.  CreameyRetusal Tacplanation 

Some users of credit scoring have found that it is 
much easier for loan personnel to turn down loans, and it is 
easier for applicants to accept the fact that they are not 
eligible for Beran: when the reason for turndown is a fail- 
ing score. With a certain amount of confidence the loan 
officer can explain to the customer that he did not meet min- 
imum credit standards that are the same for everyone. Under 
non-scoring systems it is much harder for the loan officer 
to cite reasons for the turndown since normally there is no 
Single reason, but instead the cumulative effect of several 


Watavorable chatwactemustics: causes refwoal« 
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IV. DISADVANTAGES 


A. GENERAL 

The credit scoring concept is not without disadvantages. 
The disadvantages can be broken down into major and minor 
categories. Those of a major category include the fact that 
a scoring system must be continuously updated and the fact 
that most lending institutions need more than one system. 
Shortcomings of a more minor nature are those such as nee 
problems resulting from implementing scoring; information on 
Pe ieat tons Beomicgmemerircult to von eae certain categories 
Se peepee having?) unwswal dwificulty in receiving passing 
scores; and systems not being founded on correct statistical 


populations. 


B. SYSTEM REQUIRES CONSTANT UPDATING 

Even the strongest supporters of scoring admit that scor- 
ing systems must be updated periodically. A reasonable time 
period between easing MS On the Order of three years, al- 
though the update period has been known to fluctuate from 6 
months to 10 years depending on the company. The systems re- 
quire updating becuase they lose their discriminating ability 
after several years. Types of customers may change, salaries 
for certain occupations may change, and a whole host of other 
reasons make it necessary to periodically update a system. 
The update costs approximately one-half the cost of setting 
up an initial system, so this cost could approach $25,000 
depending upon the type of system being used. 
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The significance of changing weight factors was illus- 
trated by Boggess jRef. amie: The changes he illustrated were 
experienced by a system that a retailer (Company X) had used. 


Company X'S experience was as indicated below: 


_CHANGES IN COMPANY X'S CREDIT SCREEN 1964-1967 


Grecia natingureints allowed 


GChamacteristics ofeapplicant. 1964 aA916)5) 1966 iG 7 
Is married a: 8 8 10 
Owns his home 20 16 lS is 
Owns his auto y 4 9 7 
Age is 35 orvover £ 9 8 11 
Has lived at least 3 yrs 
at present address Ps 18 lags 14 
Has a bank reference 26 20 Aad ike 
Has a telephone 6 2, 6 6 
Has fewer Evan Ss cuilaren 12 16 ais eee) 

100 100 100 100" 


Company X updated their system every six months by extract- 
ing a sample from accounts 9-15 months old. These accounts 
were categorized as good ae bad, and new weighting factors 
were computed based on payment history experienced with the 
sample. As can be seen from the .above, changes do occur that 
are Significant. For example the weight of owning a home 
which in 1964 was 20 points, dropped to 15 points by 1966. 
The characteristic of having fewer than three children in- 


ereased from 12 points in 1964 te 19 points in 1967. From 


42 





the above one can see that systems can lose their discrimina- 


ting ability over time. 


C. MORE THAN ONE SYSTEM REQUIRED 

The other major disadvantage of credit scoring is the 
fact that more than one system is normally required. To 
illustrate, a commercial bank would normally require, as a 
minimum, sepremaine systems for the following types of loans: 
direct auto, indirect auto, direct cash, and household im- 
provement. Theoretically, in addition to the previous break- 
down, an organization could have a separate system for each 
branch office plus a separate system for new and old custom- 
ers. It is apparent that the entire concept becomes unwork- 
able if separate systems are required for different types of 
loans, different branches, and different customers. Normally 
a compromise is reached and an organization has a separate 
Syetem for each t¥Ype of lean and™disregards the location of 
a branch and the type of customer being scored. 

Although the ‘most popular way of categorizing scoring 
systems is by type of loan, there are a number of organiza- 
tions who also have separate systems based on geography. 

This 1s especially true of nationwide firms who operate in: 
most of the 50 states. For example, the American Investment 
Company has seven different scoring systems based on geogra- 
phy jRef. Silk: As further evidence, the authors of this paper 
were told by one management consultant that one large nation- 
wide department store chain had 38 different systems based 


Gm geography, type of custonier, and type of account. 
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Since each separate system must be developed completely 
independent of any other system, the costs connected with 
having many separate systems can be a major disadvantage to 


Bome firms. 


D. MINOR DISADVANTAGES 

The morale of loan personnel can suffer when credit scor- 
ing is implemented. As previously pointed out many experi- 
enced loan officers feel that scoring will replace their 
Poement and as a result feel that their security 1s threat- 
ened. Based on ten years of observation of scoring, Roy and 
Lewis report that the judgment substitution problem, though 
frequent, is normally overcome once loan personnel see how 
scoring works and find out that it is simply another tool for 
their use [Ref. 17]. 

The scoring system is only as good as the information 
that appears on the loan application blank. As previously 
discussed, there is a danger that as the borrowing ae be- 
comes more familiar with scoring concepts that an increase 
in fraudulent applications may result. Verifying all infor- 
mation on each application is normally not a feasible answer 
to the fraudulent application question. Management is left’ 
with a problem that has potential serious consequences. 

It has been argued that certain categories of people have 
extraordinary problems getting passing marks on scoring sys- 
tems. People who move a great deal and young people just 
starting out in life have problems because most scoring sys- 


tems heavily penalize applicants who are not stable or who 
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Wavemno credit hastory. An entire section of this paper is 
devoted to this problem so it will not be further discussed 
here. 

There are some credit experts who feel strongly that 
eredit scoring cannot be reliable because they claim that 
the proper questions are not asked. Robert W. Johnson of 
the National Commission on Consumer Finance felt that the 
regular credit application form should include questions such 
fee «=Demyouscarry lafe insurance? Are you borrowing on 2t? 
poehow much? [Re£. 18]. The question of an applicant's alco- 
holic habits may also be important since the Commission had 
found that loans made to alcoholics involved significantly 
higher losses than loans made to the overall general popula- 
tion. Getting information regarding a person's alcoholic 
habits is admittedly not easy, but may be worth the effort 
when large amounts of money are involved. 

Many scoring schemes are not based on sound statistical 
information. That is because the bad and good loan samples 
used in computing weights for the system are drawn from a 
population of customers who were all granted credit. Infor- 
mation on rejectees iS normally net included. “Since data 
computed only from customers previously accepted cannot aoe 
mally be validly applied to customers in general, it can be 
argued that scoring systems formed on accepted customer data 
only, do not apply to the entire population of potential cred- 
it customers. Unfortunately there is no way of getting experi- 


ence on rejectees because they are refused credit and hence 
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no one knows what percentage of them would have eventually 
turned out bad or good. All applicants could be accepted 

for a trial period and then experience could be obtained for 
all customers. This concept is completely unworkable however, 
because during the trial period write-offs would probably 

rise at an unsatisfactory rate. 

Getting experience on both accepted and rejected appli- 
cants is a problem not easily solved. Fair, Isaac and Com- 
pany have claimed a major breakthrough by developing a method 
that they feel overcomes this problem. An article appearing 
in a recent copy of Stores magazine pointed out that a solu- 
tion had‘been found which enabled the credit grantor to apply 
the scoring system correctly to the entire population seeking 
credit [Ref. 19]. This breakthrough could be of major signif- 
icance in the field of credit scoring. Unfortunately, the 
article did not give any details regarding the nature of the 
new technigue, thus the validity of the claim cannot, at this 


time, be verified. 
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Vee esuRVvEYoRESULTS 


A. GENERAL 

Questionnaires were mailed directly to the 100 largest 
U.S. commercial banks and the 100 largest federal credit 
unions, ranked in terms of total assets, asking for informa- 
tion regarding the use and operating results of scoring. The 
questionnaire with forwarding letter is included as Appendix 


5. 


Eee BANK SURVEY RESULTS 
Sixty-five of the 100 questionnaires were returned and 


found acceptable for use. 


Sample Number 
peseriptaion Size Using/Reporting 3 
lie: Category of Use 
Loans of some type 65 24 377 
Direct Auto 65 21 38 
Indirect Auto 65 deS 24 
Household Improvement 65 Ie, 30 
Personal Loans 65 21 33 
2. Evidence of Actually 
Experienced Improved 
Operations 
Improvement in general 24 amis 54 
Loss ratio 24 9 37 
Delinquency rate 24 10 42 
Reduction of admin 24 Al 4 
expense 
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As can be seen from the preceding tabulation, 37% of the 
banks returning the questionnaires were using credit scoring. 
This compares with 35% use found by Wilt and Tierney in their 
1967 survey of the 200 largest banks /Ref. 16] . A comparison 
of the two surveys would indicate a modest See GgrowE? In 
scoring use for banks between 1967 and 1973. 

A wide variety of loans were being scored by the banks 
returning the gquestionnaires. Some banks used systems for 
scoring all types of consumer loans. Other banks scored 
direct auto loans, but not recreation vehicles or boats. A 
wide combination of uses waS apparent, ranging from scoring 
all consumer loans to scoring only one type. Types of credit 
transactions being scored at banks included: credit card 
issuance, revolving credit approval, approval of overdraft 
line of credit used in conjunction with checking accounts, 
and the issuance of many types of loans such as school loans, 
land development loans, and mobile home loans. 

It was also apparent that some institutions had a sepa- 
rate system for each type of loan, while others had a single 
system applicable to all consumer loans. Several banks sent 
the aioe Comes of their scoring systems complete with 
instructions for use. Although each system asked paekeenay 
the same questions, there was widely da-fiferent preportional 
weights placed on the same answer to a question. For example, 
having a telephone could receive as high as 15% of the maxi- 
mum score in one case, while receiving less than 5% in another 


case. The survey also indicates that there is substantial 
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evidence of improved operations by banks using scoring. Fifty- 
four percent of those using scoring reported improvement in 
@eneral. More specafically, 37% had experienced a drop in 
their loss ratio; 42% had experienced a reduction in their 
Gdelinguency rate; and 4% had experienced administrative cost 
meductbwonseabbributablesto scoring. In addition to the 13 
banks reporting some improvement, there was an additional 9 
reporting that, although no concrete evidence had been accu-~ 
mulated showing that scoring had improved their operation, 
meventhehess felt improvement had» occurred.» The fact that 

no concrete evidence existed was possibly due to the fact 
that some of the institutions had only been using scoring for 
short periods, or that their cost accounting system did not 
gather the detailed information necessary for a determination 
of concrete results. In any event, of the 25 banks reporting 
the use of scoring, 22 reported that operations had improved 
as a result of having a credit scoring system. 

As expected, the length of time that banks had been using 
scoring also ae widely. The longest period any bank had 
used scoring systems was 14 years. The shortest period was 
less than ngeeein. The average length of time was slightly 
over five years. It should be pointed out that the year 
figures in the previous sentences refer to the time period 
Eorumwsing Scoring in general and do not refer to use of a 
Single system. | 

Of the sixty-five returning the questionnaires, seven 


(11%) reported that, although not having a scoring system in 
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use at present, they were considering them. This compares 
with 33% considering a system in 1967 when Wilt and Tierney 
did their survey. The reduction in the percentage of banks 
considering installing scoring since the 1967 survey may be 
because of firms initiating systems and then dropping them 
for some reason. The fact that 14 of 65 banks returning the 
questionnaire stated that they currently were not uSing scor- 
ing after previously trying it iends credence to this idea. 

Although the questionnaire did not specifically ask for 
reasons for dropping systems, several bank officials gave 
reasons anyway. One institution reported that they had used 
scoring for one year and since no improvement in operations 
had occurred, quit using the system. Another bank official 
Stated thatethey had tried scoring and found it to be a com- 
plete waste of time, money, and effort. Still another bank 
official reported that his bank had quit the regular use of 
scoring, but had retained their system to score loans after 
the fact in order to observe trends. 

It was also gencuews that a bank's local research effort 
had shown that scoring, while beneficial for training, was 
not mecesemiey: a geed decision-making tool. The resmlitsoot 
the local research effort lead to the bank dropping their 


system for decision-making purposes. 
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e- CREDIT UNION SURVEY RESULTS 
Seventy-three of the 100 questionnaires were returned 


and found acceptable for use. 


Sample Number 
Description Size Using/Reporting 3 
i" Catagory *oieuse 
Loans of some type 73 5 7 
Auto 3 4 5 
Household Improvement 73 3 4 
Personal Loans WSs 3 4 
2e Gvadence of Actualty 
Experienced Improved 
Operations 
Improvement in general 5 3 60 
Loss ratio 5 Z 40 
Delanquency rate 5 3 60 
Reduction of admin 5 3 60 
expense 


As can be seen from the above table, only 7% of those 
eredit Unies cSeuERG the questionnaires were uSing scor- 
ing. An additional 19% reported that they were presently 
considering a system. The limited use of scoring when com- 
pared with banks can probably be attributed primarily to the 
small size of most credit unions. Furthermore, they do not 
have the same operating problems as banks. They retain a 
large measure of personal contact with their customers and 


Gemnet have the branchconrerolsproeblemeofesomembanivss For 
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these reasons, the benefits scoring can give are of less im- 
portance to the credit unions than to banks. 

The average length of use of Scoring was slightly under 
six years, with a range of from less than one to ten years. 

From the small number of those using credit scoring, im- 
provement in operations was reported. Three out of the five 
credit unions experienced concrete evidence of improvement 
in general, lower delinquency rates, and reduction of admin- 
istrative costs. Two out of five had experienced lower loss 
ratios. 

The two credit unions that did not have concrete evidence 
indicating improvement in operations did report that they had 
a general feeling that improvement had occurred. Two credit 
unions reported that scoring had resulted in a speed up of 
production and loan approval processes. The small sample 
Size of those using scoring does not permit drawing any firm 
conclusions regarding credit union performance when using 
scoring. It can be pointed out however, that all users did 
report some improvement im operations. 

There were five credit unions which reported dropping 
scoring sneer Gncewiaving “erzed a “system. “As in eherwease” of 
the banks, this figure is important because it indicates that 
a significant number of institutions who try scoring even- 
tially dwep theweencept 

The reasons for dropping scoring were not reported in 
all cases, but one firm dropped scoring because the average 


loan value had tripled over time. They felt that larger 


’ 
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loans needed more personal attention. Another firm which had 
used scoring for a limited number of loans subsequently aban- 
doned the idea. 

Several questionnaires elicited interesting general com- 
ments. One official reported that his office used a debt- 
to-income ratio which he felt indicated the applicant's paying 
ability. This figure coupled with other information was ade- 
fecdce for Credit decisions. Amother official, whose credit 
union served predominently military personnel, sent back a 
lengeny Summary Of how Nis OFEICe arrived at credit decisions. 
He stated that all their loan officers were retired senior 
enlisted men who had ample credit experience. He emphasized 
that they know what to do and what not to do without need of 
guidelines or standards provided by scoring. 

Another credit union official reported that his organi- 
zation was considering a scoring system at present but that 
they were not sure that scoring would be beneficial. He re- 
ported that he doubted that a system could be devised that 
could, "protect us against the choir singer who runs off with 
the preacher, or the man who takes advantage of the very un- 
fair bankruptcy laws to cancel his debts even though he is 
working steadily at a good wage and his total indebtedness 
is no great burden to him." 

These general comments are of some significance and in- 
dicate diverse opinions of scoring by credit officials in 
the field. Even though credit literature is full of articles 


praising the scoring concept, it is apparent that not all 
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Ceeare Offretals in decision-making positions necessarily 


agree with the literature. 


D. SUMMARY 

In Part III of this study many management uses of scor- 
ing were identified and several potential cost savings attri- 
butable to scoring were examined. These benefits were shown 
to far outweigh the disadvantages of scoring and appeared to 
indicate that the concept of scoring had potential for growth 
in the credit industry. However, results of the survey con- 
ducted as part of this study question this growth potential. 
Only 37% of the banks and 7% of the ecredat vniernsenetusnmng 
the questionnaires used the systems, which, for banks, 1s 
about the same percentage as in 1967. Furthermore, the per- 
centage of banks considering using scoring is currently 113%, 
dewn frem 33%3enn 6967. Eamadiyypea trendethat showsea saugnaf- 
icant percentage of institutions guitting scoring has been 
shown. These results would indicate that the credit scoring 
technique is, at least in the banking industry, in a period 
of. stagnation. No comment regarding the growth potential of 
scoring in credit unions can be made because of the small 
number of current users and because no past studies of former 
usage were available. It must be. pointed out that this sur- 
vey deals only with the 100 largest banks and 100 largest 
federal credit unions. Finance companies, credit bureaus, 
and other consumer lenders, would also have to be queried in 
order to arrive at any meaningful appraisal of current usage 


and potential for growth of scoring. 
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ee. Siemon tC hMrN 


Ae SYSTEM DESIGN TRADEOFFS 

A scoring system that is specifically designed for a 
particular lending institution and tailored to the character- 
istics of the customers of that institution should be more 
effective than a system designed for the institution's indus- 
try as a whole. The degree of uniformity of the particular 
institution's customers can have an effect on the accuracy 
of the scoring system. An institution with branches in di- 
verse geographic and economic areas or with diverse types of 
customers may need separate scoring systems for each area or 
type. An increase in the number of systems means an increase 
in design and maintenance costs. Of course there is also a 
limit to the value of information received by further strat- 
ification. Separate systems for plumbers, carpenters, and 
welders may not provide significantly more information toward 
determining good and bad loans than a single system for skilled 
workers. Therefore, lending institutions who have a system 
or systems designed specifically for their potential customers 
must make certain cost effective tradeoff decisions. Occa- 
Slionally these decisions may adversely affect a certain seg- 


ment of their potential customer population. 


B. MILITARY CUSTOMERS 
Occupation itself is usually not a very good discrimina- 


ting characteristic of loan risk as was pointed out in Ref. 20. 
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For this reason, most credit scoring systems do not address 
occupation itself, but seek to determine those characteris- 
tics of the applicant that best discriminate between the good 
and bad risks. These characteristics have been aptly described 
subjectively as the three c's of credit -- character, capa- 
bility, and collateral. 

Character and capability are also referred to as stabil- 
ity and ability. The authors felt that there are certain 
aspects of the military service that prevent the serviceman 
from being scored fairly in these areas. Numerous questions 
relating to stability are frequently asked such as -- Do you 
own a home?, How long have you lived at your present address?, 


How long have you resided in this state?, Do you have a home 


phone?, etc. The serviceman may be living in government 
quarters. If he is single he may be living in the barracks 
or the Bachelor Officer Quarters. These men seldom have a 


phone other than the barracks or BOQ phone at the respective 
desks. If he is assigned to a ship his ship's phone is only 
available for eae usage during in-port periods. If the 
serviceman has lived at his present address for two years 

the ee good that he is due for a new duty station 
Shortly. It is not unreasonable to assume that at any par tie- 
ular point in a serviceman's career the answer to the question 
-- Have you lived at your present address more than two 

years? -~ would be negative more often than not. These fre- 


quent moves are often out of state moves. 
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Seemingly easy questions regarding ability can be mis- 
leading when the potential loan customer is a serviceman. 
Even the question -- How much money do you make? -- can be 
a cloudy issue. When filling out the loan application the 
serviceman may not be able to provide an appropriate answer 
to that question. Even if he recalls ‘the exact amount of 
his take home pay, there may be allotments automatically 
being taken out of his total pay for savings, loans, insurance, 
or miscellaneous purposes that he does not remember on the 
spot. The loan officer or the serviceman may have an up to 
date cory of the military pay scale to determine the base 
pay £Or his pabbhicular rate or wank ancwlength @f semvicer 
This figure, however, does not include various allowances 
for subsistence, quarters, hazardous duty pay, or any profi- 
ciency pay to which the serviceman may or may not be entitled. 
Even assuming that the correct pay figure has been determined, 
there 1S some question as to its validity in comparison to 
Civilian pay. Recent efforts have been made to raise the 
earnings of the military serviceman to that of his civilian 
counterpart. Many of the military benefits do not equate 
directly to dollars earned. Increased benefits for the mili- 
tary man Cue to medical care, exchange, and commissary privi- 
leges may make the same pay figure for the serviceman and 
his civilian counterpart incomparable. eneuala noe EesshmeS thi d— 
den purchasing power of the military pay figure be taken into 


consideration by these credit scoring systems? 
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Goa HYPOTHESIS 

The purpose of this part of the thesis is to test the 
following hypothesis: "Since servicemen move more frequently 
than the population at large, often live in government quar- 
ters or rent instead of owning their own home, and receive 
much of their compensation as fringe benefits; they are not 
likely to be treated fairly by credit scoring systems". Cer- 
tainly there are exceptions to the assumptions made by the 
authors. Many officers and senior enlisted personnel do own 
their own homes. Some personnel have been able to have pro- 
longed tours of duty and different assignments in the same 
area. ‘It is felt to be exceptional, however, for a service- 
man to reside in the same home for more than three or four 
consecutive years. 

Granting the above assumptions, the fact that servicemen 
score low in certain Stal lwty vatid abiility@areds re—"1T1et con- 
clusive evidence that they are not treated fairly by these 
consumer credit scoring systems. Servicemen may score high 
enough on other questions in these and other areas to counter- 
act the low scoring questions. Thus, their overall score may 
be high enous to pass if it is a loan/no loan or credit/ no 
credit type decision. They are still penalized somewhat if 
the total score determines the absolute ait Peer “cecil avail 


eo We sciveh del iom,a charge .aecownt "or creéds tread. 


D. SAMPLE 


To test the hypothesis the authors drew a sample of loans 


made by the Monterey Peninsula Navy Federal Credit Union, 
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Monterey, California. This credit union, founded in 1968, 
has grown to over 6,000 members with total assets of over 
S45ema liven . 
1. Good Loans 

The sample consists of 100 good loans made for the 
purpose of purchasing new or used automobiles by active duty 
servicemen. The authors' rather strict definition of a "good 
loan" is that there has never been a late payment. These 
loans have either been successfully completed or were due 
for completion within a few months. The servicemen were pre- 
dominantly Navy and Army personnel assigned to the Naval Post- 
graduate* School, the Defense Language Institute, or Fort Ord. 
Officers comprised 41% of the 100 sample good loans. Of the 
59% enlisted loans, 26% were of paygrades E1-E4 and 33% were 
E5 and above. These are reasonable stratification levels 
that can usually distinguish between first term and career 
enlisted personnel. Of the total 100 automobile loans 72% 
were for new cars and 28% for used cars. 

2S Bad Home 

The sample also consists of 21 bad loans defined as 
those Lost tennant have been delinguent for at least 60 days 
consecutively. This does not imply that these payments will 
not be made up or that the loan wi not repay principal. 
Nine of the bad loans were for new cars (43% OPebhe emal) , 
aieiewelve were Torwsed cars: (57% of the total) y Of therz1 
bad loan customers three or 14% were officers, nine or 43% 


were E]-E4, and nine or 43% were E5 and above. A larger 
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number of bad loans would have been desirable for the purposes 
of the survey. Only 21 loans met the criteria as "bad" that 
were for automobiles purchased by an active duty serviceman. 
To redefine bad loans as delinquency for 30 or 45 days would 
have severely lessened the differentiation between good and 
bad loans. It should be pointed out that automobile loans 
(especially when the cars themselves are used as collateral) 
are very safe types of loans. Household improvement, where 
the house may be collateral, is the only other type of loan 
that might be safer. These are the type of loan payments 
that people with financial problems will attempt to make 
first. Other types of consumer loans such as for furniture, 
vacation trips, and recreational vehicles will be the first 
to suffer. Since the car itself can provide adequate collat- 
eral and the customer is usually most unwilling to have it 
repossessed, automobile loans are among the easiest loans to 
obtain. The choice of automobile loans for the sample was 
made to assure an adequate degree of uniformity for compari- 
son of other characteristics of the loan applicants. 
3. Turndowns 

To complete the sample the authors included 21 turn- 
Gowns. These were malistazny persenne lewhowappiwed for a ahean 
byathewlocal cueditauntonetor the purpose of purchaSing a 
car but were refused the loans. Here the number twenty-one 
was strictly for convenience. Of the 21 turndowns four or 
19% were for new cars and seventeen or 81% were for used cars. 
None of the turndowns were officers. Eighteen or 86% of them 
were El-E4, and only three or 14% of them were E5 and above. 
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E. PR@OGEDURE 

The scoring systems of three lending institutions, felt 
to be representative, were chosen to test each of the sample 
loan applicants. The information on the sample loan applica- 
tions was sufficient to properly score each of the applicants 
on each of the three representative systems. Two of the sys- 
tems are from large banks that do have branch operations loca- 
Pedminesthe samemgeographic areawas the sample loan applieants. 
The third lending institution is not located in the same: 
geographic area as the applicants, but has.a system that was 
specifically designed for a credit union with military mem- 
bers. To prevent the divulging of any competitive secrets 
the institutions shall be referred to as Bank X, Bank Y, and 
Credit Union A. 

lee Bank X 

Bank X employs a fairly formal scoring system. While 

it 1s possible that a customer with a lower than the set cut- 
off score may be granted the loan, it would be exceptional. 
Likewise it GES highly unlikely that a customer be denied 
a loan if he has a score exceeding the cutoff. There are 
three questions in this scoring system that the authors identi- 
fied as potentially unfair for military personnel. On one of 
them, points are awarded if real estate is owned and no points 
are given for a negative answer. The genes ask about the 
applicant's time at present address and time on job. If the 
previous job or previous address are not out of state, they 
may be included. Points are awarded on either of these ques- 


tions if their respective times are two years or more. 
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The possible adverse effects on servicemen of the 
questiommregarding years on the job can be illustrated by the 
case of a sailor who has been in the Navy for, say, ten years. 
During this time he has probably had several moves and has 
had several billets on each of the different bases or ships 
to which he has been assigned. When asked the question -- 
"How long have you been on your present job?" -- he may well 
respond with one year, the time he has spent on his current 
billet as a metalsmith in the airframes division of the lo- 
cally based aviation squadron. Or, he might: respond with 
ten years; the time he has been employed by Uncle Sam. Clear- 
ly the ten year answer is more advantageous to the sailor, 
but he may not realize it. In this case it is not clear 
what answer the lending institution desires. If the sailor 
is puzzled as to the questions intent, he might ask the loan 
officer. Here, it is possible that the loan officer's inter- 
pretation of the question can vary from individual to individ- 
ual. It could also vary from area to area depending on the 
number of military personnel stationed in the particular area 
and the individual lending institution's experience with, or 
preconceptions of, military customers. 

It was of course impossible for the authors to attempt 
te Cvalwate the llemding inetitutaon'’s intentions. This ques- 
tion was therefore scored for each of the sagas applicants 
eo the Serviceman's favor with total time of Continuous mili- 
tary active duty service. It is however, felt that the 
porentially ariscriminatory characteristics of the question 


is worthy of mention. 
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2. Baniey 

Bank Y's scoring system is somewhat more informal 
than X's. It states that its system is more of a guide to 
the loan officer. Attaining a good score does not prevent 
the loan officer from refusing the loan for his own reasons 
or observations. Likewise, it is conceivable that a person 
with a low score could still be granted the loan. A good 
example of this might be a young person just Ssigar benewimis 
career who had not had the opportunity to build up much cred- 
it experience. There are exceptions to the system, therefore, 
and it cannot be considered hardfast and automatic pass/fail. 

The system is actually broken down into three sec- 
tions. Questions in one section deal almost entirely with 
stability. The other sections deal with ability and a measure 
of the applicant's credit rating. The possible confusion re- 
garding military pay as a measure of ability has previously 
been discussed. This scoring system did in fact recognize 
the increased purchasing power of military pay from fringe 
benefits. eee military pay was increased by a factor of 
.25 to attempt to match the earning power of the serviceman 
Lohans Seger counterpart. The authors felt that this 
adequately covered any charge of discrimination in the abil- 
ity section. Actually this factor may be overly favorable 
to the serviceman. Some of the increased purchasing power 
of military pay due to fringe benefits may actually be off- 
set by other increased incidental expenses caused"™by frequent 


moves, uniform upkeep, etc. 
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The ability score is determined on an income to outgo 
basis. Since the serviceman's income was adjusted upward by 
the .25 factor, the usage of this section of the system was 
not questioned. If a serviceman has a poor income to outgo 
ratio he is just as bad a credit risk as a civilian with the 
same ratio. Especially so in this case, where the service- 
man's income figure has been adjusted. 

The same logic holds true for the section dealing 
witn the applicant's previous credit rating. Here, Bank Y 
utilized external investigative information of various degrees 
to determine the previous credit rating of the applicant. A 
poor credit rating is equally bad for a serviceman or a civil- 
fame Obvaetsly, the authors did not conduct a post” facto 
credit investigation on each of the sample loan applicants. 
Since the assumption was made that there was no obvious evi- 
dence Naw io Seinen in this area, all of the loans were 
scored in favor of the servicemen. A bad credit rating in 
this area results in the Subtraction of points from the total 
score. No aoinesmrexe deducted in this area. Thus it is 
entirely possible that if Bank Y had actually scored the appli- 
cants, more of the loans would have been rejected than the 
Sample results indicate. 

The stability section ne Re system includes ques- 
tions that can be potentially unfair to the serviceman. In 
particular these questions are whether or not you own or are 
buying a home, and whether or mot you have a home telephone 


in your own name. This system avoids the "how long on present 
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j0b" possible confusion by phrasing the question, "How long 
have you been currently employed?" Once again, regardless 
of possible confusion the authors scored this question in 
favor of the serviceman and gave each applicant credit for 
his total time on continuous active duty. 
3. Credit Union A 
If the discrimination hypothesis is true we would 

expect that military members would fare better on the system 
designed specifically for the serviceman than on the two 
Civilian systems. This is especially true since this system 
does not ask if you rent a home or how long you have lived 
at your present address. It asks for a telephone, but it 
does not have to be an account in your own name. Giving the 
eam S duty phone oxethe barracks phone is ample evidence for 
them that you are not attempting to evade being located in 
the future. It is admittedly a better indication of good 
credit to have passed the telephone company's hurdle of being 
accepted as a customer. This is however, quite impractical 
‘for someone Nea Cn av siip- or in the barracks. 

| The sample of 100 good loans, 21 bad loans, and 21 
turndowns was each scored on Bank X, Bank Y, and Credit Union 
A systems. Particular attention in the analysis will be 
placed on those questions of Bank X and Bank Y previously 
earmarked, 1.e., years at present ares and ownership of 
real estate for Bank X, and home telephone and home ownership 


fom Bank Y. 
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ir.  RESUBTS 
1. Bank X 

The Bank X scoring system failed 13 of the 100 good 
Means. tt also failed ten cf the 21 bad loans and 15 of the 
21 turndowns. 

a. Good Loans 

Ofseme 3 ceed NWoans “turned down 232"were for 

used cars and 77% were for new cars which very closely approx- 
imates the 100 good loan sample of 72% new and 28% used cars. 
Also of the same 13 good loans that failed, six were E1-E4, 


three were E5 and above, and four were officers. 








% of good 

Imetia 1 Tot Geod loan sample 

Bategory f thaw Laumled that “ag. vee 
new he 10 10% 
used TEE _ 3% 
100 13 13% 
El-E4 , 26 6 6% 
E> — Up i. oe S 3% 
Officers 41 4 43 
100 3 13% 


The largest percentage of good loans that failed 
belonged to the E1-E4 category which was the smallest percent-— 


age of the initial 100 good loan sample. 
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Oxy Bad Loans 














% of bad 

os on = Initial % # of bad loan sample 

Category # of bad loans that failed that failed 
new 2, 43% 3 14% 
used az 57% a 33% 
ius 100% 10 47% 
E1-E4 2 43% 7 33% 
Bo— up 9 43% 2 9% 
Ome kCers me 14% ae 5% 
71 100% 10 47% 


The majority of the bad seven out of ten that the 
Bank X system earmarked as bad loans were located in the El- 
m4 category. 


c. Turndowns 











Initial Thiel Tore % of sample 
# of 3 of turndowns turndowns 
Category turndowns turndowns that failed that failed 
new 4 19% s 14% 
used Iie | 81% Ee 57% 

Ay 100% 1 71% 
E1-E4 18 86% We 57% 
B5-up 3 14% 3 14% 
Officers 0 - 0) ca 

Za 100% les 712% 
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2. Bank ¥ 

Bank Y rejected 20 of the 100 good loans, 13 of 21 
or 62% of the bad loans, and 20 of 21 or 95% of the turndowns. 
Although failure in any one of the three sections of this 
system (stability, ability, total score after credit rating) 
results in rejection, only stability and ability will be ex- 
amined. Since none of the total scores were lowered for credit 
rating in the sample, it was impossible for an applicant to 
pass both the stability and ability sections and simultan- 
eously fail the total score section. All rejections are there- 


fore included in the combination of the stability and ability 


sections. 
a. Good Loans 
Of the 20 good loans that were rejected 14 failed 
for stability and six for ability. There were none that 


meeLed both sections. 


+ uM # of good # of good 
initvad failed for failed for 
Category sample stability abaacty 
new Gq 6 6 
used 28 8 0 
100 14 6 
E1-E4 26 WZ 3 
ios Up S38 2 dh 
Officers aes _0 Ce 
100 14 6 
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Here again as in Bank X the largest number of 
good loans that failed (15 of 20 or 75%) were in the El1-E4 
category which actually comprised only 26% of the 100 good 
loan sample. 

b. Bad Loans 

Bank Y reyecee@ 13 of the 21 bad loans or 69%. 

Ten failed the stability section and eight failed for abil- 


ity. There were five that failed both stability and ability. 














# of bad # of bad 

ft g failed for failed for 
Category initial inweaa | stability S abaalenty S 
new S, 43% 2 10% 3 14% 
used a 57% ae 383% 5 24% 
2a 100% 10 483 8 38% 
eA 9 43% 9 43% 5 24% 
E5-up 9 43% 1 53 2 10% 
Officers & 14% ro) = 1 4% 
MM 100% 10 483 8 38% 


Of oe five rejections that failed both the sta- 
bility and the ability sections, one was for a new car and 
the other four were for used cars. All five were in the El- 
E4 category. Therefore, nine of the 13 or 69% of the bad 
loans rejected were in this category which comprised 43% of 


the bad loan sample. 
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©. ®aendowns 
Bank Y rejected 20 of the 21 turndowns. Eighteen 


Beambece tor Stability and four for ability including two which 


faltled both. 




















# g # failed # failed 

Category initial initial Stabllity S ability & 
new 4 19% 2 10% 3 14% 
used AUT 81% UG 76% AL 53 

72 AL 100% 18 86% 4 19% 
E1-E4 18 86% 18 86% 2 95% 
E5-up 3 14% 0 = 2 945% 
Officers Le = 0 = 0 = 

Zi 100% 18 86% 4 19% 


So. Credit Union A 
Credit Union A rejected five of the 100 sample good 
loans, four of the 21 or 19% of the bad loans, and 10 of the 
21 or 48% of the turndowns. All of the rejections in each of 


the three sample areas were for used cars and were in the El- 


E4 category. 
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Caee gory 


new 


used 


B1-E4 
Ho Up 


Officers 


Sale gory 


new 


used 


E1-E4 
Eo-up 


Officers 


Good Loans 


# 
ima t iad 
72 
28 


100 


26 
33 
41 


100 


Bad Loans 








roi eee 
9 43% 
ar 57% 
21 100% 
g 43% 
9 43% 
3S 14% 
PaAM 100% 


ju 


# of good 
that failed 


0 


2 


[oO 


¢ Of Dae 
that failed 


0 


4 


=) 


eS Of 


IL naseaes) 





oer Turndowns 














if % ier Ous 3 of 
Cane gory ig eT sik age earl bad loans ni) ee byes Ih 
new 4 19% 0 = 
used ae 81% Ly 48% 
Zale 100% 10 48% 
E1-E4 18 86% 10 48% 
Up 3 14% 0 = 
Officers ei: = _0 - 
PM 100% 10 48% 


G. ANALYSIS 
The following table is a summary of the number and percent- 
age of rejections in each of the three sample categories as 


pertaining to each lending institution. The Bank Y statistics 


pertain to the stability section of its scoring system. 





Good loans Bad loans Turndowns 

rejected rejected rejected 
+S tS + = 

Bank X me ILS: 13% 10 48% iS 713 
Bank Y 14 14% 10 483% 18 86% 
Credit Union A 5 ic 4 19% 10 48% 


It can be seen that Credit Union A clearly rejects the 
fewest of the good loans. It also rejects the least, thus 
accepting the most of the bad loans and the turndowns. When 
evaluating scoring systems, it is not enough to consider only 
the number of good loans accepted. Attention must also be 


given to the number of bad loans accepted. 


v2 


The increase in the number of bad loans accepted subtracts 
from the gain received from accepting more good loans. No 
system can be expected to perfectly pick out all the good and 
all the bad loans. Each of these institutions choose their 
particular cutoff points with the expectations of maximizing 
their return. Having a system that would absolutely refuse 
all bad loans would ordinarily result in a lowering of total 
profit because many marginal applicants that turn out as 
protitable business would be lost. The setting of each insti- 
tution's cutoff is dependent on management policy as well as 
their estimated individual loan margin and overhead costs of 
bad loans. 

Figure 1 is an attempt to show the discriminating power 
(aealmey to distinguish good from bad risks) of each of the 
evyoeems. tthe cutoff scores that gave each of the systems a 
particular number of bad loans accepted was related to the 
number of good loans rejected for that same cutoff score. 
mous, the systems can be compared considérinestheweverall 
effect of escmecanainn good eee rejection with the accompany- 
ing increase of bad loans acceptance. 

te Ce from figure 1 that Bank X dominates with a 
lower number of good loans rejected for most all numbers of 
bad loans accepted. Therefore, although Credit Union A's 
cutoff is chosen so that it accepts most of the good loans, 
it also accepts most of the bad loans. Bank X actually does 
the best job of distinguishing the good from the bad loans 


of the sample. 
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Pesca lLriviry TESTS 

A closer look needs to be taken of the systems of Bank X 
and Bank Y as to the possibility of the particular questions 
previously identified being discriminatory and thus influ- 
encing the overall results. 

ime Bart oX% 

Of the 100 sample good loans only 30 received points 
for living at their present addresses (including previous 
address, if in same State) for two years or more. Of the 13 
good loans that failed only one received points for this ques- 
tion. If another question was substituted that gave all of 
the military personnel credit for this question, the number 
of 100 good loans that fail would be reduced from 13 to 8. 
There would be a corresponding increase in the number of 21 
pac loans accepted from ll to WS. Acceptance”™of turivdowns 
would increase from 6 to 12 of 21. 

Only 29 of the 100 sample good loans received points 
for the question concerning the ownership of real estate 
(whether mortgaged or not). None of the 13 good loans that 
failed Geceiagac any Credit hewe. Tf they had, emly four of 
the 100 good loans would have failed. Correspondently, bad 
loans accepred woulrashave increased from ll of 2 to 15 08 


21 and turndowns acceptance would increase from 6 to 12 out 


OL4 2m 
eee bank + 
Seventy-nine of the 100 sample good loans received 
points for having a phone listed in their own name. Fifteen 


io 
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Of tme 21 bad loans and six of the 21 turndowns also received 
points for this question. It would appear that this may be 
an appropriate question. A test was made to determine the 
effect of allowing a barracks or BOQ phone number. Only one 
of the 13 good loans that failed had received points for a 
phone. Seven others did have barracks phones listed on their 
applications and four of the seven had a sufficient score to 
pass with the inclusion of points from the barracks phone. 
The number of good loans that failed would thus be reduced 
from 13 to 9 of the 100 good loans. Bad loans accepted would 
have increased by one and turndowns accepted would stay the 
Same at three of 21. 

Only 24 of the 100 sample good loans received points 
for owning a home. None of the 13 good loans that failed re- 
ceived any points for this question. If value (question's 
weight depended on equity in the home) was given which cor- 
responded to a minimum of 10% equity, only six of the 100 
good loans would have failed. Bad loans accepted would have 
increased from 11 to 16 of 21 and turndowns accepted from 
Bases to six. 

3. ,»Overall Test 

As with figure 1, figure 2 is a test of the three 
SvVSeems Overall discriminating abiwity. “This time the sys-— 
tems are calculated without the possibly discriminating ques- 
tions of@Bank xX and Bank Y. 

Bank X no longer clearly dominates as the best dis- 


Criminator. 
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tf. CONCEUSTPONS 

All of the systems appear to point at the used car and 
the El to E4 categories as being high risk with a correspond- 
ingly low chance of acceptance. This 1S reasonable since the 
used car does not offer collateral comparable to a new car, 
and E1-E4 personnel have had little time to buiid proof of 
stability and ability. 

The sample results have not conclusively proved or dis- 
proved the hypothesis. Although Credit Union A accepted more 
of the good loans, Bank X appeared to be the more discrimina- 
erg. iInigeddition to the size of the 21 bad loan sample, 
the discrimination tests were subject to some limitations 
due to the authors' definition of bad. A sixty-day delinquent 
loan is probably a good money-maker. Only one of the 21 bad 
loans was actually an uncollectable write-off. Even the 
tTULCndowns may not be a falr indicator. The saitiple credit 
marlon May De very COmeervyative. Credit Union A appears to 
be far from conservative. It is reasonable for the credit 
union, which is ea ee than profit oriented, to look 
more favorably on their own members and accept more risk than 
the banks. 

The findings of this study will not prompt any civilian 
lending institution into restructuring their scoring system 
for the prospective military customer. Tt could, however, 
influence the loan officer to make exceptions to borderline 
Situations if the serviceman has provided a barracks phone 
number, lives in government quarters, or has been forced to 


move frequently due to changes of duty station. 
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This study should also be of considerable value to the 
serviceman applying for a loan. Questions as to time on job 
or pay should be answered truthfully, but to his advantage. 
If he does fail, it may be worthwhile to call the accompany- 
ing unstable characteristics of the military service to the 


loan officer's attention for possible reconsideration. 
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APPENDIX B 
NAVAL POSTGRADUATE SCHOOL 


MONTEREY. CALIFORNIA - 93940 IN REPLY REFER TO: 


NC4(36)/ec 
2/00 


15 AUG 1973 
Dear Sir: 


Two students in the Financial Management Curriculum at this school 
are writing a master's thesis on the subject of consumer credit. As 
part of their thesis they are evaluating scoring systems used by finan- 
cial institutions in granting loans. 


Lieutenant Commander T. L. Johnson, SC, USN, and Lieutenant Commander 
W. S. Wojtkowski, USN, have designed the enclosed questionnaire in order 
to sample some of the larger lenders in their use of scoring systems. 
Specifically, they hope to trace the widespread use of scoring systems 
as consumer credit has grown in the last 40 years. Additionally, they 
hope to analyze several scoring BEN: as they affect members of the 
Naval service. 


While insisting on selection and pursuit of meaningful thesis projects 
by advanced degree candidates, the Postgraduate School does not desire to 
impose an administrative burden on any other activity. However, response 
to the subject questionnaire may provide a significant contribution to the 
Study of consumer lending techniques. 


Replies to the questionnaire will be used only for the purpose of this 
research and will not be specifically identifiable within the thesis. It 
is requested that the questionnaire be returned directly to the students. 


The work being done by the two students is purely academic in nature. 
The questionnaires will be destroyed upon thesis publication. 


Any additional information or comment you may have that you feel would 
be meaningful to this thesis project is requested and encouraged. Any 
questions regarding the questionnaire should be addressed to LCDR T. L. 
Johnson or LCDR W. S. Wojtkowski at telephone number 408-646-2536 and/or 
by writing to them at Student Mail Center, Box 2297, Naval Postgraduate 
School, Monterey, California 93940. 


Thank you for your time and consideration in this matter. 


Sincerely yours, 


LAL h bec 


D. W. KILEY 

Capeain. U.S. 
Director of Programs 
By direction of the Superintendent 
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SURVEY 


The purpose of this survey is to gain data regarding scor- 
ing systems used in granting consumer credit. To illustrate, 
using a scoring system a loan applicant's characteristics are 
measured based on information about him that appears on the 
loan application blank. A single numerical score is computed 
which indicates to the loan officer a possible course of ac- 
Eten (1.e€., grant the loan, seek further information, or turn 
down the loan). 


The above should be kept in mind when filling out the ques- 
tions below. 


1. When reviewing consumer loan applications, does your firm 
utilize a numerical scoring system which gives a single score 
based on the applicant's characteristics? ~ 

YES (1f yes, please advance to question 4) 

NO 

2. Has your firm ever used such a system in the past? 

YES 

NO 

3. Is your firm presently considering such a system? 


1S 


NO 


THANK YOU FOR YOUR COOPERATION. YOU NEED NOT PROCEED FURTHER. 


4. Do you utilize the scoring system for the following type 
ef loans: 


LOAN Poors NO 





Direct Auto 

Indirect Auto 
Household Improvement 
Personal Loans 


Other Type (if yes, please specify type 


ime. twe, DOA, ALrerart, CUCc.) 
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5. With the use of your scoring system, have you any evidence 
of improved operation? 


Yes, we have evidence of improved operation in the 
following areas: (please check appropriate areas) 


loss ratios 
delinguency rates 
administraeive loan costs 


other (please specify below) 


Although we have not accumulated concrete evidence, 
we do feel that the scoring system has aided our 
operation. 

No evidence of improvement exists. 


6. How long have you been using a numerical scoring system? 


THANK YOU POR LrOUR CUOPERALION 
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